Searching PAJ 


1/1 V 


PATENT ABSTRACTS OF JAPAN 


(1 1 )Publication number : 09-232908 
(43)Date of publication of application : 05.09.1997 


(SDlntCI. 

H03H 9/64 
H03H 9/25 



(21)Application number : 08-034947 

(71)Applicant : 

OKI ELECTRIC IND CO LTD 


(22)Date of filing : 22.02. 1 996 

T ..... . 

(72)Inventor : 

MORIMOTO SHIGEYUKI 



(54) SURFACE ACOUSTIC WAVE FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave 
(SAW) filter in which a chip size can be miniaturized without 
degrading the characteristics of the resonator type SAW filter. 
SOLUTION: A SAW filter 40 is constituted in pattern structure 
arranging the cascade connection of a serial arm SAW resonator 41 


and a parallel arm SAW resonator 43 and that of a serial arm SAW 
resonator 42 and a parallel arm SAW resonator 44 on the same line 
in ladder type circuit configuration. Then, this SAW filter is 
constituted so that the number of grating reflectors 41b-44b and 
41c-44c at the respective SAW resonators 43-44 is more than 100. 
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o*inj ^S5u * * s 1 1 1> , £*pi$;-r ^ mm 

z> x o ices istc^tz&mk-rz wit*® » 7 4 a* 
[»*«6] «E^^-f^^R»«^ moo 

^JS 3 K*«)5M4*ffi*7 w 

[0 0 0 1] 
[0 0 0 2] 

[t£3£<0^flf] #t£^®ift (SAW : Surface Acoustic 
Wave, UT, iiH S A W ^ 5 ) §£BttjEm£4£ 
±lCiB«Snfci-^:tb«««feSV^f4«*« (IDT : 
Interdigital Transducer) 


(2) W9-2 3 2 9 0 8 

2 

it 7" * -fe * t- frr^ < f * © Rig EC ffl V ^ b ti 5 7 * 

IdWt^arH^P I F ttMfc^WJSISt) 

vsb GSftllttff) ^A^^iiff yA>^?. 

[0 0 0 3]^, *«H[SAW7^WH:, ID 
fc<D"CS>3o «iSAW7>f;^(7)Mli 010 

-hi 2t^^n, mi oii^isAw*iwi 

*S:^-ria-e*So «MSAW7^^iiiiiC 
^■*-*6ffllellB«*^-f ^fc. [HI 2^-fz:m^— 

[0004] 110C*5V^, UiMaSAWAI 
20 WIDT, 2te^tt§IMS AW*W©^I/-f^f V 
^R»*"C«>So 01 llC^T, 3ttR*t«S! 

S AW#«iF--C*> ^110 <DR*f»S! S AW^iT- 3 

«TliSAW*»^^«i i(Oi9«Ett 

[0005] n 1 3 ttRM^m s Aw*e 1 0 (Dmm 

t^ilS, Hi 4W:*oKI*»3SSAW*S-?<z>*ffllHl 
ft, @i ste^y r^^>'^ i l#tt0"t?*>s o 

[0 0 0 6] 01 3t£*5^-t, llffiIS«> 12li 
30 IDT, 13, 1 4tet?l'— X-f 1 5{iA 

[0 0 0 7] fc^mSAW&M^-l 0<D I DT 1 2 & 
tj^u— ><y&k$^l 3, 1 4«>#«1fi*Btt, ; ?r^ 
ftlA/2 tTy^ (A. :«ft) -CE«^*t-C*5 9, I 

3 i,c^-rx 0 \ZL I D T l 2 <£>35M^— ^"C* 

6 IE^M(O^M^M S A W*^**— «WK ffl V ^ 

[0 0 0 8] _b|E I DT 1 2, ^U— ^-f >^K*t«l 

3, 1 4, AAS^ 1 sat^tti^i 6^-y= 
^te^* h y y^7 7>(S«(a of^KStts. id 

T12, ^l/"f^^«13 ( HWMMC 
tt, SAW^il:^t§M^i< LfilWUffe*:** 

t^T/U^ ^^Afc-5V^(^, v^y n^^m%-aA,fc:T/U 
50 tc&SrflH^C t*s*v^ 0 
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3 

[0009] ii3 Rvtm i 4 &mm bs*tsss 

[00101113 (OTfA^J^f 1 5 liliftj^i£«*« 
^A^^^t^^. IDT12tSAW«iL, il 
3^^^l 7{C7fk-tX ilzffijjfalz.&V&'tZo Z(DMh 
feZtltcS AWte I DT 1 2 ^pEjWciEil £ ttfc ? I— 

r-j^sfcit&i 3, i 4 ±x*w&&)Rvm^&teMm 

DTI 2±X*mi&$it&M$ifcmte*)&\<^SAW<Dfel£ 

[001 1] HI 1 4 its A W*fi^O«;flW««|HlKll 
-C&«9\ IlDi 1 4 C/Tt J: 9 S AW^f f (i, zkiB 

stife i DTco»«^*co-c^i-c tds-e#So 
««wtMEiHiBoy r** v^^fini s^i&ifti 8 

■C^-r J: o *c* <o , f r £ f a 

«r#oH*#«»ttS:»or^6 0 L^ot, SAW 

[0 0 12] ±|a»ffl|HlB«*^-<^*lg»fflSAW 

^yw^o)jHasr»wi-s. mi e&uqsi 7tt»a!iHi 

* >f ^w^fiSI SAW7^;^ 0IRO1H £ "f 
B-OfcD, IU1 6ttSAW*«^Sr-«»a!lsIBJc«|* 

[0 0 13] il6(IioV>T, 2 1 fiK^JBSS AW*i 
2 2fiMJiJBBS AW*», 2 3(iAM^ 2 4 
fc^WBiPT-fetK m^<t 5J-SAW*ST-tt«6^lEl 

[0014] Hll 7 (iS AW^t^-T-^_L|Sm 1 6 tc^i" 

fiawttSr^i-^pttH-cfca. mi 7^^«2 sias 

^Jj» S AW^if 2 1 <D y T ^ * >-*#t£. J&H 2 6 

t?J»5s AW*fi^ 2 2 o y r ^ ^ y ^Wtt-efcSo * 

fc, f 1 & f 2 tt**b«x3fc*IJBa S AWjti^- 2 2 (7)* 
WSRj:K«WCft-e»9 t f 3tf 4WtiW 
jE^iJSSSAW^ST-2 ia£»9ttft££i#«MttSrO 
fc6o »Ji|liSAW#W©R*lW8ft f 2 i:iE^JB5 

mm s aw^i^ t s aw^^f 6 

ii 7^co*^2 7{c^-TJ: 5*fiS4»tt (s 2 
1) Srto^v K^7>f/^S:*«T^5littffi* 

[0 0 15] mi 6^i"«t 5/«ciffloiS^JB5s AW* 
1 it»IRSAW*S^2 2^b*S-S»SlsI 

< S AW*«^Sr*a«ffl 

iai8«j*(ci--5 0 

[0 0 16] M«ai§lK*A«>-M& IT, mi 8& 


(3) #i¥9-2 3 2 9 0 8 
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nm \ 9lCSAW«^^E^»MLfc«^ 

*H**i- 0 hi 8i4=a»aiHii8«*Lfe*««a!s 

AW7>r^^^lElK«J5feiaT-fe!9, SI 1 9 (4 = ©«&SlHl 

KidltASSI SAW7^ /ufiD^f—^mm&m 

[0 0 17] il8(3^t, 3 1, 3 2liS«SA 
W*^, 3 3, 3 4|««SAW^I^ 3 5 (4 A 
*J4B^ 3 6(iaiM^ 3 7, 3 8|i7-7^ 3 
/0 9l±JI«Sffi-Cfc5o 

[0 0 18] ±E = ik»a!lHli6**Lfc*«*fflSAW 

fr-h. S AW^ii 1 3 1 - 3 4 (ii 1 9 Wll^l^ W 
S AW*fi^3 1 -3 4\Z*tl?tlttfel>X*39 , 3 
1 , 3 2 f4H^J»D S AW^IT", 3 3, 3 4 S 
AW»T^^ 3 9fj:ElSiT^6 0 £fc, mi 
9 t S AW*fi?- 3 1 - 3 4 li, *tt-? 

tl31a-34a^)IDT^:31b-34b, 3 1c — 

[0 0 19] Lfc^ 0 -c, SAW*J6^Sr#S»SlHlK 

«*Lit#iR»a!s AW7>r^^i-*5v^, mi 9^ 

3 (ct&fcil 19 ffi^JK S AW*i^ t ffiyiJBa S AW* 

St s AW7 j/vftn^y XttttSIMlKoa*^ S 
AW*S^©Xi»Rt5»WcJ;i9«K»3eSixTL* 

[0 0 2 0] 

SAW7^/^(;fcotlt il«SAW*I^i»J 
BBS AW*S^-*rlHJcElt Lfc^^r- v«36fci"5 <b . 
[U 1 9{C7fk^-£ 9 IC^O^I^l S A W7 ^ >7 

XiiWffliaK^a:*^ s AW^g^iD^iM^ 

AW*S^©El*ft-Cli*Ma SAW7>fH(Df 

> XiJ->r Xo/hSKt^PSfiasfe 5 tv^^ BBBjftdS* 
[0 0 2 l]*^(t *SSlSAW7-f^©«« 

[0 0 2 2] 

50 tc. MMR«:**i"S3fcWI»»tt*ffi«*|g^4:5:vMc 
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5 

<d * ft {c ss-r 5 ft 2 CO ft iCH V SCS^IJ * -fr "C ia« t 

[0 0 2 3] £fc. fg2<7>2ffti2, WttSffilK^rig^-C 
[0 0 2 4] *38WI-«5*tt*B*^^^ 

[0 0 2 5] *35Mlc«6#tt*a*7>r^^ 
R#«T-£:tf>«Uc x ffi^l 0-1 5 xox y y hl££r 

[0 0 2 6] £fc, ^l/-f>fy^SWSIi, »1 0 0 
< , ^39 0-1 1 0*©#ttM**SW?)45t© 
[0 0 2 7] 

[0 0 2 8] HI l VZjb&8\<n% i co^J6JKffi^5*S 

fc«T*>So B2tt±E*«»ISAW7>f^ 
(OEIK«ricH-ea> 9 , BlttH2»*S»iSAW7^ 

[0 0 2 9] B 2 lC*t*S«I S AW7 >f 4 0 {H 
3ol^T, 4 1, 4 2(iS«SAW«^, 4 3, 4 4 

^ 4 7, 4 8{iT-^K^5o ft*5, g!2tilHB 

[0 0 3 0] ±K=SM»aH»«* I- S AW 

^ s AW^MT- 4 1 - 4 4 (ill 1 Scrt ^ S A 

1~4 4 jC^neft^LT^, 4 1, 4 
2 ttffTIJIR S AW», 4 3,4 4 fit* MR S AW^ 
S^F-CfeU, 49i4EtI«-e*)5. 0lW 
t««rt(Z)SAWftSf4 1-4411 *tl?in4 1 a 
-44aOIDTHlb-44b, 41c-44cW 

[0 0 3 1 ] *SSISAW7^^ 4 0 6O«F« 


4) ffi¥9-2 3 2 9 0 8 

6 

AWMf 41t KMJB6 S AW«T- 42^:^1^ 
ft H®±^ft) IcttMS** & 

MR S A 4 3 fc S AW*i^ 44^t)[^l 

m^mi<ojjfaicm*\m*:. jbMWRsAwws^ 

4 1 i:PlSAW»4 3, RtfiltMRSAW^fi 
f42 it«SAW« : f4 4 ££ft 1 WZfrftf-fiSf 

-5, i"ftt>*>. »igg^^(«SAW»4 1 
70 £ MMR S AW^iT- 4 3 , ttMJ^ S AW*» 4 
2 t»ffiSAW^4 4 t Srl^— *ft±t-E«L^ 

^^Sfc^icr— *^4 7, 48te, A^4 5S 
^^4 6^1, B:MRSAW*«T-4 i tafeM 
iSAW«^4 3, ^i«SAW*^4 2it 
MR S AW^JIT* 4 4 46±^K«^# SttB* 

[0 0 3 2] ija^-^fflHSi-an*.^ saw 

dfc$g^-4 1—4 4<D? U— <T4 4 1 b — 4 4 

20 b, 4 1 c - 4 4 c 1 0 0*&±^tSo 

[0 0 3 3] It, SAW*Sf4 1-4 40«Bt© 

«tmi-tt, «*« * ^^^t/i^ =• ~ * a *> § v 

4 7, 4 8 0>&JS«Wl-f*tf ^££^^5^ 

[0 0 3 4] J£JIT, ±JE<z>J:5^«dcStbfc?W4*ffi* 
[0 0 3 5] ^u— ^^y'^KWS^-t^RWW 
[0 0 3 6] B3li^u-f-f y^S»*»SM»tt I 

6O^fcN=5 0 > 1 0 0, 1 5 0, 2 0 0*tlfc^ 

ttttf±«5fc-cfc£o H3^-TJ:5 
0 0*a±l!:tSfc S AW©R»*ttliSl 0 0%kt£ 

[0037] $x±.mm Lfc <t 9 sb i (Dmmnm^ 

I^^5WSAW*^4 1 i:t«SAW» 
4 3 , &t/BS[ MM S AW^IT- 42^ S AW« 

^-4 4 SrRJ— »±lcia«Lfc^^ — ^«itt-«l*i"S ^ 
^^tC, # S AW*S : F4 1 - 4 4 ©^l/-f y 

41b — 44b, 41c— 44c 60^i5c^ 100* 
J^_b(C^5J:9^^L-CV>S(D-C% #SAW*fi^4 
1—4 4rt"C38feLfcS AWIifSt A/^W^*tb6 - 
^^/^<^ #S AW»4 1-4 4BB-C51VMC«5#*' 

50 [0 0 3 8] Lfc^oT, 7^—"T4 
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^10 0 *J^_hcO S AW^i^- 4 1—44 T'H^^SilH] 

SS« 9 w^c^ ^ t SrjtKtti^ J: 5 SA 

[0 0 3 9] l3 4fi*|g^(0»2W|lt6»ffi*C«S*fi 
»5HSAW7^yu^(Z>lElK«dcS:^i-|2l"t:fet), HI 5 ft 
±K*S*ffl S AW7 >C )V$ <D/<& — V*5giaT**>S 0 

K2<Djat»ttic«s*S«ffiSAW7-r/^t,, mi 

5 -ettea i 2 £ ra— xtt#jCi-sK*ttra— «>w 

[0 0 4 0] HI 4 S AW7 ^ A-^ 5 0 id 

:fc^T, 4 1, 4 2li6JlJigSAW*g : f, 4 3, 4 4 
l43fcMffiSAW#JKF\ 4 5liA^ 4 6tetfi;^ 
^ 4 7, 4 8ii7^SK'fc^ #33, EUteSK 

[0 0 4 1 ] ±lE=a»S!lHlB«rit LfcifcfiSS} S AW 

S AW^4 1— 4 4tt|2l5cOfifc|g®t£|*JCDS A 
1 — 4 4 i^tl^ftlM^VX^ *) > 4 1, 4 
2 ttH S AW^II^, 4 3, 4 4 te&^JJBB S AW* 
«^-C*>9, 4 9HElIit'$)6 0 0 5EfOjR 

i«F^(OSAW^||^4 l-4 4(i, ^ttl^tl4 1 a 
— 4 4 a O I DT £ 4 1 b —4 4 b , 4 1 c — 4 4 c CO 

[0 0 4 2] ::t\ *i^MSAW7>r^^5 0(i, 

«M»ttfc**EMRSAW#S^4 1 t*J|RSAW 
*fi^ 4 3 , & VKyiJBa S AW^i^ 42i & JIJjRS S A 

w*g^4 4 fcfrPl— »±tciB|lL^^ — >*ac*c« 

/&£U S A 4 1-44^^ l/-f > 
^41b-44b, 41c— 44c CO^^fi 10 0 #g 

&t~tz> 0 

[0 0 4 3] «iSAW7^/l/^ 5 0 

^MtLT, l^-»±fcffiHStt^:a:JiJ»6SAW* 
Jl^-4 1 tm&mS AW*^4 3 y y h«5 

iSAW*If4 2 tafeMKS AW*«T-4 4<OPe1f^ 

[0 0 4 4] JtfE^y y If*. S«SAW« 

^•4 1 frbmtlXZtzS AWfcM&mS AW&m*4 3 

iz.mA-rz><o&mm-tz>tzit><Dx y y vmx&>z><Dtw\ 


(5) ^¥9-2 3 2 9 0 8 

w^I«SAW*ti-f4 l lc«A^5<&§ri£Wrrsfc 
4()^yyhSttfc6o ^h^52ll it 

WSAW*I : F4 2^f>»tLT#^:SAWdS^JBDS 
AW«^4 4 (eft A-TSOSriKBf-r 5^*0^. 

«-c*>swtrai**c % iS!icafeyijttsAw*«-f-4 

Itlt # fc S A W^S« S AWMT- 4 2(cgA-f 5 
[0 04 5] ~tlb(D* y y h^[5 1 , 52{i, I*]— 

±JcE«*ttfcutMB8SAW*«^-4 1,4 2 b&mto 
jo SAW*i^4 3, 4 4<^raoi5f£**»«c:iEB*tL, 
t^o* y y h«5 1, 5 2<7)g£;frftri5S AW<De^8;fr 
ft^C;tfLTSiI:£#3J:9^£I^Mi-5 0 
5 1,5 2CO*I (11$) ti» 1 0~1 5 A (A. : ifcg) 

$2iftMt^yyhfi5l, 5 2^)*»:Sr3*t 

[0046] ^coi:9td, *2H16*«Tftt=»a!lsIB 
«K«*tft5iB:^JRSAW*«^4 l tafefll 

IbSAW«iF4 3 > &t;eJIJIRSAW*Jg^4 2i:l 
?iJ«bS AW^IT-4 3 fc(0|RHcrt:#s AW*S^i»61 

hti. mm\zm&m s Aw*if 4 2 <t m^jr s aw* 

fi^F-4 4 fc<D|BMte#S AW*^^^^tL-C#^lS A 

£/c, SAW*fi^^l/-f ^y^KU*4 1 b-4 
4b. 4 1 c — 4 4 c <0*»HjKl 10 0 (90- 
1 1 0*) t^tho 

30 [0 0 4 7] if;, S A W&M^P 4 1 — 4 4 com^JfcO 

MTOicii, tt*|B]«r/u^ = i>^*>svMi« % v-y 

5, ffl*»*-4 6, 2tt*T-**B^4 7, 4 8 

fc, #SAW*«^»biiix-C#yS:SAW«:*K-*--5fc 
ftw^yy hfis i, 5 2fi, r/^; = ^^ft^ 

AJRRT'tfi^L, S i 02«£(7>j(6i»M-et>fi^ 0 SP> 
(d, ztb^co^ y 2/ bco#fi££ L-Cfi&Rffll^tejftRo 
J: 5 «**Bi^«t-rft< , EEms^4 9 icii:^* y h 

[0 0 4 8] KT, ±a!co J: 9 ^«**nfc»tt*ffi« 
^^/u^ 5 0(Z)i^«rKWt5, 
[0 0 4 9] mi SatJKHB-CiS^fc J: 3 td, 

^yKfft%i<n*$k*mi o o^J^±lc-T5<t 

S AVJ(OR&m*mX 1 0 0%(C#6^, H^ldfi^l 
0 0#gffi (9 0-110*) <n?\s— ^y*fcft$s 

co s Aw*^T-r*fi^>co s Aww»n^#4ts. 

[0 0 5 0] Lfc^ot, ^U — V^KSt*^>*» 
jftSftl 0 O^m^cOS AW«^t««lt^ 
50 mmms AW7 >f (C^t LTS 1 SWffiSrSffl Lfc 
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AW*»F4 1, 4 2i«SAWftfi^4 3, 4 4 

4:«)iHj-eaijxfcsAWdss:v''w*«^«fttc»»*-^ 

[oo5i] ^hh^***^*^ 0 **** 2 * 16 
[o o 5 2] h5k*-*-*5k. us 2 

SA W*»4 1 fcJtWiaSAW#*f : 4 3i:«>lllC* 
S AW»A> fo »|xT S fc s a w W-f S ft *> © * 
9^55 liMRItMU HW«c«5dRSAW*Wf-4 
2 t M^ffi S AW*If 4 4 t ©IB tctt* S AW*S^ 
^e>aitu-C#fcSAW^Wri-5fc*©^y y h«5 2 

[0 0 5 3] m6H®5*" 7: >*<J 1. 5 2®i 

|Jt?li S AWitS?-©^ W-T ^ ^SMS, 4 2(4 

5 1, 5 2 tt* S A W#«* hmixX « ft S A W«r * 
»f-t-?»fcfe<0^ !> y MRT?*6. 5 3 tt* S AW*it 
^ibStixt^fcSAW, 5 4tt^!)?F«5 1, 5 2 t£ 
4 9 Rift £ tuft SAW, ^U-C^ 5 5 (4* 'J * MS 5 
1 , 5 2©Ii*»"W^ fcS AWcDifcSUfS 

[0 0 5 4] B6C*tJ:)C. S?liSAW*S?» 
^U-y- f ^^R*t*4 1. S««SAW*»» 
V^RStS§4 2^P,illtffcSAW5 3(4 

W 3 !)>«5 1, 5 2 0>4B»-C* !> f b 

*-K^^ 5 ^^'&o CtUbW^y y US 5 1, 52» 
CTI aO#S AW*fiW»b»lt # ft. S AW#t* 
cos AW»- (§Ai-5©€rKC^ ir^-Ct 5o 
[0 0 5 5] Ufc#oT, |g5K*1-£9(Cy-U-7V 

■C, WK»«t4:ft5iB:WISSAW*lB^4 l S 

aw*s^ 4 3 , atmjwas A\v*«f4 2 taf^m 

itfe?«SAW^S^i:»W©lili I 1 3 *^^^ y " h ^ 
51, 52£^lt, i>o7^7t-fi»SWW SAW 
©(58*1^ C» L-C*«: fc * 6 * 5 tcffilS-f 5 - t C * 

roW*<t^«^ *l»SAW7^^« 
«i«|l!*t6: t ft < ^y ^ XO/hSHtfrHS 


[0 0 5 6] 17 li*»W«5» 3 *#* 

»gisAW7>rA'y-roiai&****^ H " c * ,,K Est* 
±B#««si s a w 7 -f /w * «v« * - ^«jtn -e *> 5 . 
Is^Sfici^ftiiSlsAW?^^^ K 

iSSAW7-f^Clfll'fc*i" ,f * 8 ' ft*5^ - rol21 
7 RtfSl 8 -C(4IS 4 #.#0 5 t |S|-XI4ttffr-r 2>i?fill4 

[0 0 5 7] B7C*t*«MSAW7-f^6 0C 
10 iSV^-C, 4 1, 4 2»±i<C5'JB5SAW*« : f, 4 3, 4 4 
l4&«jSAW*it^. 4 5i4A73*^. 4 6 (4 til 73 SIS 
^ 47, 4 8l4T-*S^-C**>5o ft*5, g)4i4[51SS 
*fiK±-C(4SaiE0 2 t ^-#^OlSsE i ft So 

[0058] ±n=M»mm»mA s aw 

7 ^?<7V^-^«i£i4. I38T-^£*K B7fcl5|- 

*> S AWftg? 4 1 ~ 4 4 liB 8 ro S A 

W*S? 4 l~4 4«*l?ft»)SLt*3!l. 4 1, 4 

2 asanas aw***, 43, 4 4r*sw«sAw* 

20 «*"0*>9, 4 9»iJEE*£*-C*>a. i8=poi 
8IW©SAW«^4 l~44tt, WW4 1 a 
~44 a©I DTt4 1 b~44b, 4 1 c ~ 4 4 c CD 

[0 0 5 9] ^w-C, *iglSAW7^^6 0ll 

**%R t ft 5 ac^uass s awm^ 4 1 1 ae^JM s aw 
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